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West Nile Virus Seroprevalence Study of Bird Handlers

in Virginia, 2004

I ntroduction

Whilethe number of humanWest Nile
Virus (WNV) casesin Virginia has been
relatively low (Table 1), mosquito pool and
dead bird surveillanceindicatethat WNV
is established in the Commonwealth.
Transmission between bird-biting mosaui-

primary mechanism for
WNV maintenance and
amplificationinnature. In-
fectioninhumansoccurs
primarily through“ bridge
vectors”’: mosquitoes
(such as Culex pipiens)
that feed on both humans

Table 1. WNV Human Cases, US vs. VA, 2002-2004

Year usS VA
2002 4,146 29
2003 9,737 26
2004 2,539 5

toes and wild birds is thought to be the

Figure 1. WNV TRANSMISSION CYCLE*
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and birds (Figure 1). Alter-
native mechanismsof WNV
transmission have been pre-
viousdy documented, suchas
human-to-human transmis-
sion of WNV through blood
transfusionsand organtrans-
plants?3 and direct transmis-
sion to laboratory workers
who acquired infection
through percutaneousinocu-
lation.* In addition, non-mos-
quito transmission of WNV
from birds to humans has

been previoudy implicated in occupationd
settings, but this has not been thoroughly
explored.® There is also evidence of di-
rect transmission of WNV among birds.®
Several bird species are known to shed
largeamountsof thevirusintheir oral se-
cretionsand feces,” creating the potential
for bird-to-human transmission, epecialy
among personswho regularly handlesuch
birds.

Althoughtheextent of therisk of WNV
transmission from birdsto humansisun-
known, certainindividuas (e.g., wildlife
rehabilitators, local health department staff



who handfledead_ ;IIV”d bi;ds Table 2. Characteristics of Bird and Non-bird Handler Participants, Pre- Results

as part of survelllance for |and Post-WNV Season, 2004

Wsll:IVf) matyab:te a b?/cglemv > Pre-Season Post-Season Demmrgphic

fl .O contracting Ir.]- Characteristic Bird Non-bird Bird Non-bird Information

fection _as a result of 'the|r handlers handlers handlers handlers

ocgupatlonal or rgcreﬁlonal n=77 (%) |n=65(%) [n=62(%) |n=50%) A total_ of 14_2 persons

f?I&_?t'Vltlei [W(Ijl'd!gearehar?- Median age (range) |44 (20 - 66) | 47 (19 - 67) |46 (22 - 66) |47 (22 - 63) Wererecrr:nted ?Urr]' ngtrée;pr%

ilitators are individua's who season phase of thestudy;

volunteer their time to care [ 29" (54.2%) were bird handlers.

for injured or orphaned wild- Female |62 (80.5) 49 (754) |50 (806) |38(76.0) | During the post-season

life. They arelicensed by the Male |15 (19.5) |16 (24.6) 12 (19.4) |12 (24.0) phase, 112 of theorigind 142

Virginia Department of [grace study participants returned
L o 0

%ar:glﬁ algl\?gr?olf:?t%: ;[)? White/Caucasian |75 (97.4) |62 (95.4) |60 (96.8) |48 (96.0) I/S(rerfeolali%v #gn d?grs(SSSttg;)/

animals such as small mam- Black/African |2 (2.6) 2@ 2(32) 1(20) participant characteristicsare

mals, reptilesand birds] This American summarizedinTable2. There

article presentsthe results of Refused |0 (0.0) 15 000 10 wasno significant difference

a2004 study designed to ex-
amineapotential risk factor for acquiring
WNV: bird handling. Additiondly, thestudy
attempted to identify risk and protective
factorsfor acquiring WNV amongthebird
handling groups.

Methods

Study Design and Recr uitment

A prospective cohort study designwas
employed. The exposed person cohort
(bird handlers) wasrecruited inthe spring
of 2004 with helpfromwildliferehabilita
tor regional leadersand district health de-
partment staff. Exposed personsincluded
wildliferehabilitators, veterinarians, mos-
quito control and environmental hedlth per-
sonnel. Participants were recruited from
thefivedifferent hedthregionsof Virginia
(West, Southwest, North, East, and Cen-
tral). Regiona mesetingswerearranged to
facilitate recruitment of study participants
and included lectures on WNV.
The unexposed person cohort
(non-bird handlers) consisted of
friendsand neighborsof thewild-
life rehabilitators and non-bird §&
handler employees from local S
health departments, matched on f§
age, sex, and location of resi- §
dence. Only adults over the age
of 18 years and non-pregnant §
women were recruited for par- £
ticipationinthestudy.

Questionnaires

Pre- and post-WNV season

2

ber of each cohort. [A WNV season is
defined as the period of potentiad WNV
transmission. In Virginiathisistypicaly
between June and late September.] Inter-
viewerswere trained to administer ques-
tionnairesto study participants. Collected
dataincluded information on demograph-
icsand activitiesasthey related to WNV
exposure. Bird handlers were asked de-
tailsabout their bird handling activities.

Serologic Testing

Blood samplesweredrawn beforeand
after the 2004 WNV seasonfromaall study
participantsto determine WNYV infection
status. Blood sampleswere tested by the
VirginiaDepartment of General Services,
Division of Consolidated L aboratory Ser-
vices (DCLS) for the presence of reac-
tive WNV IgM and 1gG antibodiesusing
an |gM Antibody Capture Enzyme-linked
Immunosorbent Assay (MAC-ELISA)
and an IgG ELISA.

DataAnalysis

Datawere entered
2 and managed in
¥ Microsoft Accessand
> Excel 2002 (Micro-
d soft Corporation,
Redmond, WA) and
analyzed using
STATA 7.0 (Stata
Corporation, College
Station, TX) and
Epilnfo 2000 (Cen-

Ficure 2. Pre\/louslymjured i
: ) 0N red-tailed hawk rehabilitated tersfor Disease Con
standardized questionnaires at the Widlife Center of

wereadministeredtoeachmem- \jrginja.®

trol and Prevention,
Atlanta, GA).

in age, race, sex or locdity
between bird and non-bird handlers, pre-
or post-season. Bird and non-bird handlers
differed significantly with regards to li-
censed rehabilitator status; licensed
rehabilitators made up 64.9% of the ex-
posed cohort, compared to 6.2% of the
unexposed cohort (Test of proportions, p-
value<0.00).

Serology

During pre-season testing, two persons
from the bird handler cohort had positive
WNV IgM and WNV 1gG ELISAS, in-
dicative of relatively recent infection
(Table 3). [WNV IgM antibodies may
persist for well over a year after WNV
infection.’] In addition, one person from
the bird handler cohort tested during the
pre-season was positive for WNV 1gG
only, indicating past infection. Themajor-
ity of the pre-season study participants
(85.2%) were negative for WNV infec-
tion.

During post-season testing, therewere
no new WNV seroconversions in either
cohort. The two personsthat were WNV
IgM and WNV 1gG positive during pre-
season testing were only positive for
WNV 1gG at post-season testing. The
person positiveonly for WNV IgG during
pre-season testing remained WNV 1gG
positive at post-season testing. Overall,
seroprevaenceof WNV among bird han-
dierswas4.2% (95% ClI = 0.9%- 11.9%);
there were no seropositive results for
WNV among non-bird handlers(Table 3).
[Uninterpretableswereremoved from the
anaysis] Therewasno significant differ-
encein seroprevalencerates between bird

September 2005



handlers (4.2%) and non-bird Table 3. Serology Results, Pre- and Post-Season, 2004 Iikely_vgctorsof WNV (eg,
handlers (0.0%) (Test of pro- Cx. pipiens/restuans) breed
portions, p = 0.94) and sero- Pre-Season Post-Season in standing water in storm
logic evidence of previous Serostatus Bird Non-bird Bird Non-bird | Sewers and culverts. In the
WNV infection was not as- Handler Handler Handler Handler | 2004summer season, Virginia
sociated withbeing abird han- WNY oM TIaG 5 5 5 5 experienced above average
dler (Fisher's exact, p = oM rainfall,* and this may have
0.184). WNV IgM/lgG* 1 0 3 0 washed out breeding habitats,

. . . leading to a decrease in the

WNV IgM/IgG 68 53 57 46 _ . :

Risk and Protective e : mosguito population available
Factors WNV IgM7igGoreere 6 12 2 4 to transmit WNV . Addition-

Bird handlersspent Signifi- Total 77 65 62 50 ally, it is known that higher
Cantly more time outdoors ELISA results are interpreted as WNV-positive to WNV-negative control (P/N) than normal ambient tem-
than non-bird handler: S, dur- | ratios. P/N values <3.0: negative; P/N values = 3.0-4.0: equivocal or peraturesmcrgasgthe rate (_)f
ing both thepre- and post-see: | uninterpretable; P/N values > 4.0: positive. WNV replicationin mosqui-

son study phases (two-samplet-test, p <
0.00). Bird handlersand non-bird handlers
didnot differ sgnificantly ineither thepre-
or post-season study phases with regard
to mosquito repellent use and awareness
of mosquito bites (Table 4). There was
no significant association between WNV
infection statusand any risk or protective
factors(e.g., mosquito repellent use, pres-
enceof known mosquito bites, travel out-
sSde state or country, €etc.).

Bird Handler Practices

Nearly 18% of bird handlersrehabili-
tated at least 200 birds during the 2004
WNV season. Approximately 19.4% re-
ported handling 10 birds or fewer during
the same WNV season. Over 26% of
birds handled were blue jays and crows.
Other birds commonly handled included

Discussion

The fact that this study did not find a
satigticaly significant difference between
the WNV seroprevaence rates for bird
handlers and non-bird handlers suggests
that bird handlersarenot at increased risk
of acquiringthevirus.

However, therewerelimitationsto the
study that may affect these conclusions.
In particular, the sample size of partici-
pants may have beentoo small to capture
any new seroconversonsamong the popu-
lation at risk and/or to capture significant
differences in seroprevalence rates be-
tween the two study cohorts. WNV ac-
tivity during the 2004 seasonwaslow. Al-
though the reasons are unknown, part of
the cause may have been that the most

toes. However, during the
2004 summer season, below averagetem-
peratures were recorded, and this could
have contributed to | ower than norma vi-
ral replication ratesamong mosguitoes.12
Other factors, such asthe level and per-
sistence of viremia among birds, the ex-
tent of viral sheddingamongbirds, and pre-
cautionstaken by bird handlersto prevent
bird to human transmission of the virus,
may need to be further evaluated by fu-
ture studies.

Althoughthisstudy did not find bird han-
diersto be at a greater risk of acquiring
WNYV than non-bird handlers, it would be
valuableto repeat the study with alarger
number of study participants in an area
where there is more WNV activity. De-
spiteour findingsrehabilitatorsshould al-
way's take precautions to protect them-

sparrows (16.9%), raptors
(8.3%), and robins (6.8%).

Table 4. Risk and Protective Factors

sdveswhilehandling birdsto
decreasetheir risk of acquir-

Useof different typesof |

Pre-Season 2004

Post-Season 2004

ing WNV and other zoonotic

per&)nd protective eqLIi P Mean Total Time in Minutes Spent Outdoors* diseases.

ment (gl oves, masks, (Range) Acknowledgements
glassesandclothlng) among Bird Non-bird | p-value Bird Non-bird p-value

bird handlersvaried greatly Handler | Handler Handler | Handler We are grateful to the
for both pre- and post-sea 3315 2134 | p<000| 1690 1974 | p<000 hedlth department staff of the
son. The top three most (40 - 1020) | (40 - 660) (30 - 810) | (30 - 690) Office of Epidemiology,
commonly reported bird . : — Chegterfield County, Norfolk
handling protective prac- Mosquito Repellant Uss I:;Or)30 minutes or more? City, Fairfax County, Roanoke
tices were washing hands City and surrounding digtricts,
after handling birds, cover- | Yes | 18(234) | 13(200) | p=0687) 19(307) | 14 (280) | p=0836 | oq\yel| astheWildlife Center
ingwoundswhilehandling| No | 59 (76.6) | 52 (80.0) 43 (69.4) | 36(72.0) of Virginia(WCV) for al of
birds, and use of gloves. Any Known mosquito bites?* their help. A_sp(_aaal thar_lk_s
However, there was no n (%) goes to the wildlife rehabili-
marked difference between tator regiond leadersfor their
pre- and post-season with Yes | 49(636) | 40(615) | p=0757| 51(823) | 12(24.0) | p=0.192 | i o oo aly, thanks
regardsto use of protective| No | 24 (31.2) | 23(35.4) 11(17.7) | 36(72.0) to al those who volunteered
equipment  (data not[opr| 452 231 0(0.0) 2 (4.0) their time to take part in our
shown). studly.
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* Two-sample t-test
**Eisher’'s Exact test

(continued on page 4)
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total CasesReported, August 2005

Total CasesReported Satewide,
Regions January - August
Disease Sate NW N SW C E ThisYear Last Year 5Yr Avg

AIDS 27 6 5 1 7 8 368 468 492
Campylobacteriosis 63 17 13 16 10 7 372 419 423
E. coli 0157:H7 8 1 2 2 0 3 25 23 33
Giardiasis 64 6 22 14 15 7 355 309 243
Gonorrhea 832 54 67 92 267 352 5,590 5,857 6,490
Hepatitis, Viral

A 4 0 1 0 1 2 56 70 78

B, acute 13 2 2 4 2 3 12 155 122

C, acute 1 0 O 1 0 O 10 12 6
HIV Infection 59 6 20 3 15 15 493 571 567
Lead in Children? 52 15 10 8 12 7 332 496 478
Legionellosis 6 2 1 2 0 1 31 30 29
Lyme Disease 53 18 23 5 3 4 138 94 81
Measles 0 0 0 0 0 0 0 0 <1
Meningococcal Infection 2 1 0 0 0 1 22 12 25
Mumps 0 0 0 0 0 0 0 5 5
Pertussis 17 4 4 3 1 5 255 107 72
Rabies in Animals 39 9 7 14 5 4 323 347 361
Rocky Mountain Spotted Fever 22 3 0 5 5 9 47 17 14
Rubella 0 0 0 0 0 0 0 0 0
Salmonellosis 186 24 57 29 32 44 714 747 709
Shigellosis 24 1 9 1 11 2 85 101 299
Syphilis, Early® 13 2 3 0 4 4 174 134 148
Tuberculosis 26 1 17 3 0 5 197 155 176

Localities Reporting Animal Rabies This Month: Albemarle 1 bat; Arlington 1 bat; Augusta 1 bat; Bath 1 raccoon; Bedford 1 skunk; Botetourt 1 skunk;
Campbell 1 skunk; Carroll 1 fox, 1 raccoon, 1 skunk; Chesterfield 2 raccoons; Culpeper 1 skunk; Fairfax 2 bats, 1 dog, 1 groundhog; Fauquier 1 raccoon;
Grayson 1 skunk; Hanover 1 fox, 1 raccoon; Henry 1 raccoon; Isle of Wight 1 fox; Lancaster 1 fox; Loudoun 1 fox; Lunenburg 1 groundhog; Patrick 1 fox, 1
raccoon; Prince William 1 bat; Richmond 1 raccoon; Roanoke 1 skunk; Rockingham 1 cat, 1 horse, 1 raccoon; Russell 1 raccoon; Shenandoah 1 skunk; Smyth

1 skunk; York 1 raccoon.

Toxic Substance-related Ilinesses: Adult Lead Exposure 16; Asbestosis 1; Pneumoconiosis 7.
*Data for 2005 are provisional. TElevated blood lead levels >10ug/dL. SIncludes primary, secondary, and early latent.

Submitted by:

Tanya Bobo, M.P.H, Division of Zoonotic and
Environmental Epidemiology

Co-authors: Susan Fischer Davis, M.D.,
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Division of Consolidated Laboratory Services.
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